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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
suppress the corrosion of a 
material to be etched and etcher 
in a dry etching process using a 
halogen-contg. etching gas, to 
efficiently conduct the etching 
treating process. 

SOLUTION: In an etching 
chamber 3, a material 6 to be 
etched is dry etched using a 
halogen-containing an etching 
gas, and a high frequency 
discharge energy is applied only 
to the material 6 to be etched in 
the presence of O gas, etc., in the 
same etching chamber 3 so as to 
have halides existing on the 
material 6 to be etched removed. 
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>^ # x ic i s «a s &, 

5#X&J§V^T, ^X»f*&ffi£0>«flW->lC K 

&Sffi&ftt&nbTOTfB^MMii«£*-fe?L#>£> ft** 
2 lCgB« b £a n tfl/^milx. IC J: 

© lu8B«fcfinX#«JC^M 5 it 6 ' t K. «fc o T Ml B F 5 W 

£^*t-5#*©£J&tt^Xv&?8££i2\ 3<D£fS 
tt^5XT S: tuSBKinXM^lCf^ffl ^tSIillCiot 
tuSB K 9 <f x >y 7° > i^inX £ ff o fctft, 

[Sl®ff£:iufB£f£m«i: VIST'S) cT, ^KWlCtWE^ 
»««<0iS«K©*ttflBW«i8aWS:^-tfU«>*. ft* 

T. SufB&JItf>£&©£JStt^Xv£#S£2i£S, If 
l KgB« b a D y >^#x fc <fc £#ui#&. 

icioT. mifB&3<D£&©£J£tt:^Xv£#8£3i£ 

St. 
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[ff*igi l] lulBM^iI##4<ii*ffS]m^i:©ra(cPr 
/JtJ^ft-SflSiiiS^ffilcioT. ii>flB&ii<7)^<£><Z)SfS{3 

[»# js 1 2 1 bus E«*ni*m * * ? # ^ & *j 
[»*« 1 3 ] ^#<*s«±tc^ l t=.m-&<nm\z.m 

IEF9>rx-y*>yflnX«:i6'*\ fi*3l 2 ICfB^Ufc/N 
n 4* > * # x tc «fc s «Ji;£8c. 

[» i 4 1 mfeo>®MMh. 

£BugB#UI^?3fC^Ai-££l 1 <7>JfxmAM 

i-^>*'^5:fflv\T> s*nxtt^5:msoia:^A^->fc 

tulB^a^WT', sufBBRAP^>ffl*'X<Z)#ffiTT% §fe 
30 KWtc*rffi1^X^<0*tW^liSdft«x*^/^--S:f^ 

ffli±b*, «rtE«iDxtmtc#3»-rs/Nn^>s:i»*-r 

[»#^163 ISaBlfcSDXttJPHcWS^KStu 
««4:, i5ffi«JDXtm©itt«KlKUfc«afc(0raK:, 

mm. 

±©KriEajox»»»cf^ffl ' t <fc o t hSsb 
>rxyf->yinxs:tfofe«, 

f6im^4;<7)ra{CB«fBi^Mjsmm7b*BJfti$n, ttriBSf&tt 

50 Cff#^i93 tiftH*inx«»<oifip«*t. '^5^ 
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3 

f c m rsjffis $ n ztifa-mm t cd rax* - wie^ n ¥ 

[ff#iB2i] v^** ho >ic<fc£-v -f^n o 

§gg. 20 

[ff#3g2 3] /\U n>tSi:«^-i:c7)ffi5:^ffl{C«fco 

[ft #g 2 5 ] i»Btt*&I*m & tvfKiU 
(Cj:oTmjiEi£«^>y * ^SfHSft)|!*$m), 30 

So 

EK9-f x^-j->^ftix*<lfiS*i*. ft *S l 5 icfE* 

[OOO 1 ] 

af-e <z>^»tc wr s t © s . 

[0 0 0 2] 

[t£3fcCDi$ffi] ifi^CDSLS I (large scale integrat 
ion ) fW**lCjie>*lSJ:-5K:, ¥*ttKft0>ffi& 

oTV*5. 

[0 0 0 3] #tC-ecD*T"t;, (Si)^Sfi 
-^r;b=-^A (Al) *tmoK5^x-yf>yis 
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[0004] h*7^X7f> ^'XglCffl 1^5 X >y > y 
*PT'l±, SF 6 . CI, , BC 1 3 , HBr fcv^fc* 

fytt# > *^sWfcffl^e>nr^*o 

fWlC^f S S i, W (5>^f» , A13?<7jx 
*j*-*y r-&V>1*ft Sx-yf->^WS 
i <D*-£\ F» CI, BrtJ:oTSiF 4 , S i C 1 

4 SiBr, W<7)^-£ fCli F (C<fc o TWF 6 5:, A 
lfflS^ICIiClCtoTAlClj fctv^i^fcsg 

[0 0 0 5] fit, #?S(D70'X^!T'l±^LA^^{aiJ 

fi«»flOBja;®fctf>tc. mx.ii 7*hi/^h*e><!) 
iciot, sum <sf ^-^ffi«ss:«« 

[0 0 0 6] 

[|MIjWW*1/ <fc e> il-T-S^ffl] L^Lfctffc. ±IECD 

;*icHLTvKo7bHDfsa&#tt«$;ftT^.5. -tea* 

[0 0 0 7] ¥#fM£fit (9xa) ©JBittcBBUTtt, 

ifttCA 13M#ft(7)nO-^3 y (corrosion ) 
j£tt##M»CiK<. A1C1 X <D£o&it'£®>$:Bf&L 
^T'f±, 7;i/$— tfAfc-^ttfWf 

[0 0 0 8] 4> ! 74^?vi/y9 s f-x. 
> y ^ i > A - 1 \1M(DT- x.yA— Kft4m*m&&xk 

[0 0 0 9] |gg©S*^COV^Tt±, Si**JfSf 

©x-y^^Vair^T-fgiB^ftTv^,, ziixH Si 
M^ffli-v ^ y a -t x T- Bu^ LfeAi 

-iy'y-iyy-v ^y *.y *-*.ttWLL,x\^ts.^z.iL 



'>zmz ttMLz^zfztb. xfamm. Ltrnzz. <nttm*to 

[00 10] S i ^Wf4COX.y^>^glC 

o ^ t & >r > ^ -r > 7 -v f> > x yA--& #is -r s z 

^„ io 
[ooi l] iif, s ifc$m<?)^v?-yy-7u-zx 

&%>i%m^u>fy {^\z)\u>fy cd|&££± 
6lWtLt. x-yif->^£470^x>A- O&S^: 

-y-^tfVNP^^^, SiCl x , SiBr x t$<DJ\ 
Ufy&it-ia®*:. Sr«x*;i/3r-tCJ:oT£e*Bj8 

[0 0 12] Lfrb&tf'i, '<D*§-£\ a2i{c^-r«t 

[0 0 13] -JKtC, 02 1 (A) {C^-fi^Kl, 
% hP> 1 {Ci&Ty* ha>ttmtCi;oT^t"5v 

^.7^-i?5±tCgB$nS^U 3>">x;\ 6 & h*5-fX7 30 
^>^#WI-f St, AP^^xy^^'jtfxtf):^^ 
<?X7\CD:£M^-<fcoTS i C l x , SiBr x 4ifffl 

(S3£/<;b*;-y-) 3<©WS«-f>, ?^6±lztfM-r 
[0 0 14] f Lt, 02 1 (B) \Ztti.o\Z. tfx. 

^KZfPMLTtm&mZfiot. Z(DM-&\Zj:Z>5.fc 
ffiy5Xv#fi 3 fflWBCtitf ffit6©T. * 
:c>/*-3©rtSK:tf*LTV*fcjR#£fiR*l 0 0 # S 
iO x 1 0U4'J, 3ft#?XA 

[0 0 15] ^x/\±tCtf;*L£S i o x *£0>*M&(D 
if Aft. LT?xy\tcH*FU ^x. 
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[0016] ^, ^j»ffs«^<?: 

[0 0 17] #fSi*§li. ±j*L/fclHftc**T«:$nfe 
[0 0 18] 

ttM?z>mmzttmLm^tkmiz£^T. vmrnttwiz 

[0 0 19] -T #SM!U:, jfrfcCOffiMrtT?, 

BS**-rs, wfy^mx^&ztim-Jsm oar, * 

[0 0 2 0] *5SW<Z>^aa*i6tCj:tHi, 7NP>f>$:-g- 

x«#^T. mnmzmm^mu^<D^znm3L^jv 
^-zftm^Ltozummz. mmmfentamzz^x 
&/\ p >fy^mnmis^m^ zttm^psmstifr 

«tctt«faffitt«x*;i/4P-^K»K:f^fflL«:v^T, 

BulB»®S«^tc#^E-r^^P^> OftJc^n^-ffc 

[0 0 2 1] ±iftLfeJ:-5»C, &IZ. K7^x-yf >^ 
S«©JKAttS i*»»<Z>xy^->y^nlz^T?JB«|$ 

^□y>*^tC«k6xy^>yajC^j»#Sf*cS:^-x 

[0 0 2 2] L*>L, Si^W4T'tj. -Y>9-f>7'-y 



7 

r5SUS*fflS«$«:ftASi*. «,«cZ>«£\ ggtf)* 
[0 0 2 3] fIT, #»IJi»CJ:n«. itJlBmSECO&il 

ttT^«ai^i:i^t;ftasrtT']fiic«»a*ffv\ Mies 
t*. Mm^avyit®<Dmiuz£z>wimmttnv>ffii&*: 

icmmm&ftm^tfM lt <^fe mib/n d d*>ft;4M$# 

[0 0 24] tot> «ftS«»©JBAi:«iaW©JB 
t&££R&it (#M) UT. <flBtt©Wv*3Hi&tf«e>*iS 20 

iSf •SziiitfT'^, mMnutfycDV&jktcm^fioz. 

[0 0 2 5] #»«»©*iSWaJCj3V*T, tula 

^* #X ^TOtfX^ 4: UTW^S 09*. tf K ^ >f x y > 

^flnx^*cvDja««s:*i*-r* («t. ph 

fit) . *fc. tufa fcii, Bl»n>fyfBifx 

«:i!iiS-r*««8:** , *-s. 

[0 0 2 6] *fc, *»iS©»3a**S«:S3B 

&«fga«a^rtJc*A-r6fisi©^#A3ii:, 8«fa«L 

ffiMSKIWEK^n &a*A^-£3l 2 ©jtf* 40 

[0027] x&mo&mmmzztni. mmm^. 
vi-y'fmm'pcvDmz&z&.m&m&t:) ^m^rt~ 

ft (c / \ a >f y & t* -£> ii 7. & iufB&S^ p*g ic 3* a "f -5 
^lCO^X^A^t, ZKOjUMW*?. -^StR 

^II#f4<a<^lC»mx*;b^-£tfUSi±Lft. iufB&*& 50 
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#UI^(Ci!uf Bitten tfymii?- 5:^At^^ 2 (D^'^m 

;i/¥-S:«U§itLft, iiyi2#T5£CD#UIfC iot&Sti 
/ \ o ff y ?h $L&®)*f tftfM -r S »M P*gM#^ (C iu IB 

MWfc#ffi-r^An^"> (mcnutfyitm (D^-^h 

^nsti^Wrtc, mriam^cDffl.aiiBufa^m^aii:?:^ 
[0028] #38i?i©*yisswci3^T, mtzm 

[0 0 2 9] 

tco^r, tows. n<^mfc(Dmm*:m.m-rz>. 

[0 0 3 0] *»lli»CfiV^Ttt, BtffB^SSP'gT', ffjfB 

;\u? yz&m-tzx^zm^T, wjax.wftZffi&<D 

$ms* *->JCK5>fx«y^-> yftix L fegL iiilMi 

[0 0 3 1] fftfc -5, *»WU:. K^-fi^^ 

<, Will BufB^S^WT*, x^f>^i:LtC 
1 2 A'X, HBr^ BC1 3 A'X^©AD^>M 

S i 3ft*flBK>A 1 *#»*©«JDX#»€:mft«)1WIH^ 

9-y\zv^^^v^y^'isa^LLt^ vmvmMtm 
kswt?, «bis^, mfkx*. *mx*m<DW^u>f 

*X««-tCW*1-S/NOy> Cl^Br^ 
y^aY>M^ A1C1,, CC1,, SiCl x JgfctJC 
SiBr, ^<D)\U>fy\\M) 

3. 5 6MHzffltt, AC-lOOW^l, ^^5# 
[0 0 3 2] «rga«lDX#|sHCtt«*«:Sb, 3 

iWBtfcsoxtmoiSfticBEb ferns a^r, ^2tz>m« 
IE* 2 ©tin Bufamsco&JiB^c&ii^iWc^ 1: 

fe n a y > L v >SPfetcI2ft -5 3 1 ^ $ 
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^zzt&o , tot. zoom i o«s±tcE^ns 

[0 0 3 3] setcAffWtctt, ^Xv»£*i:x-y 
■3=- > ^« i: 5 ^ v X v#nsx -v ^ > ^ScOiSn 

XtJWcf^M 3 £ tc J: o T sulB -Y x -y -f- > y 

iraiS:tTofc«, i<ma£#s« (KSi©*S) Mia 

x) ti)ii:tfliLi>. 
[0 0 3 4] ifett, fen: >y^>y&© 

[0035] #*Sifi(cfcv*T, iWBBt/Mn^fli 

#*wu mmx* (o 2 ) , ^3Si#x (n 2 ) . 7kmx 

X (H 2 ) AOCFfStttf:* (Ar, Hef) j&»e>J&<5# 
<t'JIIinS'>^< £%» li«)3tf^T?*cTJ:^. tufa 

[0 0 3 6] WiiLfc K5>fxy^>yiDXHffl^Sx 

£it£gS t«*tf, «*»v>f*n»:75Xvxry^ 
>^*§£S, ECR (electroncyclotron resonance : H 

Xv£fg£$-t±S§£g SSWg$^5Xvi7 
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[0 0 3 7] ZCOioJC. *|SWfCfe^Ttt. JS 

[0 0 3 8] £^tc. a5IE««iSitJ»sffc^lfil«Si:t7)K 

ftS!R I E (reactive ion etching: SfStt -T ^~ > x >y 
[0 0 3 9] ifc. ^WC^T. ll&SEttfflStm «: 

acmx^^^-tctoTiufB^^-v -y ^ ^©jssm^ 

Ali^x/N) cD^SP^?: §65i:Lt, '*UcMiJ-.2>gft-£ 
j££fe£fpJ_h2i±£fei*fC. »M»»t-€-<Z>^J*ff (#f 

•tttf>W^#X (He, N 2 m &mX?&Z.t.ififTt>tl 
Sit* 5 ** (EP*>, 3(D#XfC«fcoT, BuiHMS# 

«• £ * (D3ttm t a>fficDmfr fc raiK & ±i* -6 3 1 iz & 

x) ©#A&iLAntf, Bufa^a»^^v?^-ric^fc- 
© T% wit i&ia ^ 5 > -fw&m fc *> l? T? tt «! v 
[0040] $^jc. *|§^^c^^^T^i, 4Mi#as«±. 

30 KUgfiJtLfeffi}£©fl| (S^aK) tclWBK5>f X<y^> 
^*DX $rJ6-r 3 i: *^T' * & o 

[0 0 4 1] tyia^#<*S<*:±c7)S«iaiR(i, «*tf. 

*^^l±, 3ne>cDffi*g^fi8;<Dfc««>CDx.v^>yx 
SKiPS3£ans%©l»li*:<, /NP^f>-g-W**X?:fflVN 
^.a^OT^^jgxn-fex, Mxtip^x^SCMO 

40 *b(OfiftBt<oxy^->y, >f-YW.\mMWL<»t~th<D^ 
>y^->?\ ^- NSfla^f*©fc«?)C0xy^>y, y-^. 

^■^yxSlcSMT'gS,, Stic. ;\ny>^^S 

^rcDXSlCtjjiiSollgT'*)^. »«3ltt»i:L 

> ^fflSXSfc =baM ? Z> 3 Ti'T- g s . 
[0 0 4 2] #&J?!lC;fc^T, Wffi*«ta**»tC 

50 #ftt5Any> («iADy» fclfcSU 3C7)««1 
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co w. / \ n ff y m a * & # m%r v mm^m z n o z. t sc 

[0 0 4 3] #ac, HI ~04 $r#RS{C, *«WfCSr3 
< «■« y 5 X v x -v *j- y f m B £ tft W -* S . 

[0044] £-3*. aiCORF (radio f reqency : i^jl 
ffi) AW 7XEWjlJMECR7 p ^Xvx-y^>?l£S£t& 

[0 0 4 5] ZCOlSaiCfc^T, 7y*hD^lf«4 10 
iaxt- y 5 _hco^ xy\ 6 icPM-r •£> «t o izm&Z tl 

x v ^ y trmmm coM/^tt -fy x-? tfma-t 5 . 

[0 04 6] ^^^V- (m^^) 3fCtt, 

^AP&tKfufBSS 2 CD#X#AP t LTWtfXaSAP 8 

KT#ASft*J:^C*j«S;ftTV*S. t£oT> tfx/\ 
6tf)X>y^>**#UiB£JCte, LTtfVN 

mmj3x!$<DW\u>fym-ti?.frm\iii\z>. $e> 

tc. ^xy^x-^SlMWaMJSSCl 2lCgSKS*iT;l3 

T^S. 30 

[0 0 4 7] fit, 53?'<;i/^>-3C0F*ja|5(Cli, n 
St»»C*xA 6 ©^KliBJMi&iiSx*;^- Srff/g-tt L 

ButEmsco^aickoT^xyNeiic^-r-s/ND 

5ri^7-X'J >**1 3#f2£*i,T^£„ Z.CD7- 
XD>?*1£, fuSBx^^>if«ia{Cj:i^'(t-/^X-7 

- 3 GDf^T'&oT. >7X/N6#.U i: '?x,^;*-7 i — >' 5CD 
JSH»CU>^«»CBS*iTV^6. f£oT, ftflBifcS&Ii 40 

Xv#?££ L, IW^IA 6 ICtfUg LT -y-x/N 6 IC# 
£1-5An^>©l!fc*#jiJ*S*i.&. 

[0 0 4 8] <7XM6t±, i)IA^f-^'5±i: 

fc. 53?^<;u^>-3 Uti^Xgf^P 1 OtfmVbtlT 50 
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«blC, 7-X'J 1 3(i, EI^cofti<Jgite£*iT^T 

[0 0 4 9] JfctC, 0 2 60 ^#^^5 XV ( I C P : 
inductively coupled plasma) £ --f t/COx -y > ^'SIB 

[0 0 5 0] 'OO^ST'ti, fl?jfax-y^->^^^F{- 

tt, iff ASM 2 3frf,5M2 1 ±tctS:m^#Wtc# 

iasnfe««iie^3>f;u2 2{c«Atf i 3. 5 6mh z 

(RF) £EM>ni-££:. 5$I2U7ia^ 
-r- 5 t©fSIT. X7f>^I«fflAD>f>^ 
#X CDiS&J&KfStt X v $1X5. 
[0 0 5 1] tf-. ^a^2 0icti, «JOX«»i:UT 
co^xyN2 6(Di£^c, eaia^l co^x^AP&O'Suie 
^2©^X#APil LT0O^X*AP2 4*"iS(-te 3 4xT 

J:-5»C«*ftSnT^*. Set, ±aLfeRF;W7^ 
WJDSECRyvX-7X-y^>^*|gg (01) fef^g 

(D/wfy^xxatmAzn. MSBScm^s^ 

(Cii, SE^*X^(7)fl5t/ND^>ffl^X*>#A$n-5o $ 

e>ic t7x/\x-^-i?2 5»^?sm^2 8(cg?^$n 

*t<7XM2 6C05^S|5«-i:$:*ffcS^««t LTi 

[0 0 5 2] -fbt, «LS^2 OCO^tCtt, S^S^tC 
7x^2 6©*fClffMtSaWtx*^/4P-S:f^fl|-frL«b, 
lufBX^5 : ->y«l2|(Cj;oT'7X7N2 6±{C^-fiyN 

ny> ($#{c\n;f>-ffci&) (DfoikZft^fctbcDmn^ 

®$:Mf&? ■£>T-XU>^2 9^BH$nT^^-^) <> 
-XU>^tt. ltf3Bxy?->yOT»CJ:6SJSffi^X 

m L «) -2> «fc "5 &ft8 (C'J > y « tC SB $ ix T £ »J , 
S3?«2 lCO^MT'feoT, 7x^2 6%.tfVnL;\^T 
->J2 5©MH^cBH$4^Tv^5 <1 8£oT, SalBScm^a 
sSCli, iSMjSm^2 8*Mb«*&$n^«^^m7t;{c<i: 
oT, 7x;ur-y2 5 fc7-^y 9 tffllBC 

T. ^X#AP2 4*^^A5tL^flJtAn>7'>ffl^XC0 
SJSttT'^Xv^ie^L. ^7XA2 6MLt 

?x^2 eic^-t^/Nn^xDli^^Tb^fig^nio 

[0 0 5 3] ^S3, 7XA2 6I1 7i;Ur->*2 5 
±.\Z^^y^2 7(C«fcoTH^$tlTfi»J, X-y 

iffja i&m^ 2 8 t *IT t «fc V \ 
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[0 0 5 4] tklZ. [33fflAU n>i&X-7Xv*-f X<7) 

[0055] zrolggicfc^T, y-^mi£(3 -nc i *j 
7>rt3 1i;RF (MAUI 3. 5 6 MHz) SrEPfln 
VUy-T K=i-f;u3 3 C<fc U^fi££ti/--&*§Sc 
fctt-SS^ £(2ffl5f£fflT*v-;*.^x>A- 3 2 p»g(c* 

I^SBKX^Xvtf, v;i/^*f-;nS6 3 5#B2£*iTvn 
S*IS£4 3 P^CgHg^tl/^XAS 7 tCgf 

[0 0 5 6] ifc, ffl.M4 3tCtt. KftJXtWfcLT 
<£><7X7\3 7CDi5£l(;:, ffffB^KD^'X^AP-ft^lfffH 
S2<B#:*3IAni: Utffl^?9An4 l^SS^^tlT 
£U, ffi£0>#X#ffiS<0«*fttfffi#KT*»AS*lS 
«fc-itC*J*S*lTV*4. Sot, ±3£L£ R 
MlSIECRX^XvX'y^yigS (01) ^SNMS 

^rx^xv*^ xox^^iga (13 2) tmmiz. 
a n t £ *j , mrisx >y > ***&3ii$#: twf m mm 

[0 0 5 7] f IT> «tS^4 3CDrtSPfCt±, 5g©#JJC 
?x^3 7©*(cigMay^x*;i/^-£f£Mi±L#>, 

SS:Mt5 7-^U OtfUSnT^S,, 3. COT 

IT-JcdT, -?xa3 7 J &tJ t ^x/NX-?-^3 6fflSH 

T, ^XAX^— ¥2, 6 £7-XU >X4 0 iKD^HZ^ 

^AP4 l ^e>*£A5n£Ba/\n>7*>ffl#xcDS&ix 
7 , 7Xv^4l, Zlti*^x/N3 HZftRLXO xa 

[0 0 5 8] <?xy\3 7t±, ^xax-?- £/ 3 6 

±(C?^>X3 9 (C<fcoTB££*lT£y, x>y 

V^4. ffiTiB*l3£4 3 \Z\i, ^»«P4 2«t» 

7-X'J yf^ Oti, 0^CDft<gMfi£ftT^-C*jJ:^ 

[0 0 5 9] #;ic, 04 (D^?¥S^-f XcDx-y^->£" 



( 8 ) 1 1 - 2 5 1 2 9 2 

14 

[0 0 6 0] ^©IgST-tiffic, BffiiSmSKS 6/p«b© 
tSiSi^?:. TSPmSii^^^x/NX^-i/S 1 i: 'ti^ 

T\ x-y^>^Jl^(7)Jt«^iSmSOT7°^Xv$:^x 
[0 0 6 1] S]10I^i:Ltffl'7XA5 2CDi5 

x^m3e©SE*fta { ffi*K:T*Aa*is«k-5{c««an 

10 T^S. tct, ±ML£RFA-f T^epftJSECRX 

5Xvz7f>yi61 (01) ^smtss? 1 ?*^** 

XcDx-y^>y3£g (02) , a'J 3>i&X^Xv# -r 

x©x-y-^>yi£K (03) tmmiz, «rffix»y^>^ 

#UlB£{Cli, x-y-^ LT©^n^>tfA'X 
BK^a>f>ffl^'^^5»A$^-2>. £"itc, ?xa;*^- 

5 2 itmrn 5 6 £ £ y . i&i ex y ?■ 
y 2'&mf%%.zfmzMm#!>mft<Dmmt 5 2 

20 [0 0 6 2] -fLT, suffix -y^>y*Q.III$tC^ _hgp 
S«5 0 i:TSPm«5 1 £tcstiJ3*&K:*Miafc*ffi*:l?J 

^n-T^3iltCJ:oT, _h«Mt«5 0 £T8MWi5 1 

ratC^-tClyfBx >y ^ > *fjJ*toEti&&7 : 5 X7 5:4 £ 
7XA5 2(Z)X-y^•>^$:=fTV^ > HyfHMm^S 

oT. 7lAXf--/' (TSfl:*) 5 1 5 0 

^os^ttx^xv^fe^-r-s^ lit. ±spm5 
30 o srisss-rtuf. -hsums 5 0 mx- iss^-fxX^ x? 

fc^S^-A-y ^teffi^-rs) SrffllMLT, ^xy\5 2Jh 

[0 0 6 3] -i7XA5 2ti. 7iAXf-y' (T 

SP*S) 5 l_hfC^5>X5 3 tC«fcoTB^$^T33 
»J. x«y^>y«ia^F(Cli, MfY^y^Cio 

[0 0 6 4] ±MLfc#ax.y5=->y|gS(cfeVN 
T, 0^L^^*\ 9iA^f-y' (XttTWWi) tt 

mLtz.mm.tte-DX}5v. miz&mm&mTwttfm 

[0 0 6 5] 
50 [0 0 6 6] ^gJfeM 1 



#^J6Wi. 01 i:^LtRF;<^f7XSECR77X 
^y-Tii'J-V-J K (W-polycide) BU*&f£K-f 5x-y 

[0 0 6 7] *-f. *HJ6#!|-effl^t-9->7 p ;uttH5ic 

>f- hStffcfll (S i O z ) 6 2 £3&ffrffc-rj&filtLfc«, 
rKU U 3>I6 3 ?:«EC VDiST" 1 0 0 n mW-\ZY& 
fifcU &^T% WSi,H6 4S^5X7CVDi£t'l 
0 0 nmjP(C7gJ&U c^iC V it h 1/ i/X h £"> * 10 

<^.-r >x-y^>?*x-^-y:/> 
&± 

V-r^niSm^J (2. 45GHz) 
(8 0 0 kHz) 



( 9 ) fffNR 2 l l - 2 5 l 2 9 2 
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* n- hSCiot'MLtt, x* y?Xf7A- 
UTO. 2 5 a mtlCO^'- hA* — — >y&fr V\ 7 
h h 6 5 5:fgro»^->i:^Lfet;©t 

[0 0 6 8] ZCDgL m 1 (C^Lfcx>y^->^g(C 
T, KTffl$#-C. W S i x BE 6 4 U £/ U n >JK 

6 3 (* >^-r>-*'J-9->f K) ODX-yiP^SrlSPg 

[0 0 6 9] 



C 1 2 /O, 
0. 4 P a 

1 2 0 OW 
7 0 W 

2 0"C 



= 75/6 s ccm 



[0 0 7 0] 

< yf- A - x >y ^ > -r ^> 

v-f^niSm^ (2. 45GHz) 
RFA>f7X (8 0 0 kHz) 

*-^-x-y^ 
[0 0 7 1] Zl£>lgt S6{C^-T <fcotC, A# - 
(CiiS i C l x 5:M^ttS^ny>^itffiaK6 

<stm*&iii&fr> 
a* 

V-f^njSffi* (2. 45GHz) 
RF;^7^ (8 0 0 kH z) 
^x/\SLK 

[0073] ^ro<fc-5&&m*&3^#T-ii, HlCfiW 
5?xyN*-r-2?5 t7-X'J>yi 3tC0fatc^M^ 
i*m#££. ?x/N6±©M;\n>f>fbW#Bfc*3*i. 
s tragic, 5^;ui?-v-3cop«g^Si5ST'ii^'^Xv 



C 1 2 /0 2 = 75/6300111 
0. 4 P a 

1 2 0 OW 

3 OW 

2 0"C 

4 0% 

[0 0 7 2] d<£>#, HUfi^-fit. «T®J:e> 
4«eAn^>-ft* (rrTftt, flWe«8HK#©s ic 



Bite, 0 7(C^-r<fcofC SiO x 

[0 0 7 4] HF*#^S:«V>fct5t»XS&Uf 
*>^-r->-3KU*>f KBSW6 8 Sr&jfffcJn 
[0 0 7 5] J^±©i-5tC, *Hi6MlC«i:oT, 



0 2 = 2 0 s ccm 
2. 0 P a 
OW 

1 0 OW 

2 Ot 
1 0# 

40 [0 0 7 6] ||ffiW2 

df'Jt'YK (W-polycide) K*S£flW-£>x>y^>?' 

[0 0 7 7] i-f. *^a6#!Tfflv^fc-^>^;uiH9Jc 

4*- hSHbR (S i 0 2 ) 6 2 S:«M^fcT?^LfcfiJ, 
jtf'J ->U n> 6 3 ?:iJ±CVDffit' 1 0 0 n mWCJgfS; 
U ft^T'. WS i x 164 Sr^XvCVDffiT' 1 0 



(10) 
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TO. 2 5Mrniffl^-h;^-->^'?:fftV 7 * h 
5. 

[0 0 7 8] 3.0)«. B2(C^LA-X-y^>^SfC * 

V-X&jj (13. 5 6MH z) 
RF;U7^ (13. 56MHz) 

^X^i^g 



[0 0 8 0] 



< * - ) \ - X y > X -r y ^ > 



V-Xffi* (13. 5 6MH z) 
RFA^fTX (13. 56MHz) 
<?x^SJK 
;*--A-x-y^- 
[0 0 8 1] ~©BL 01 Oic^-f <fc?lc, v^-^-fB!! 
g(Cl±S iClj , SiBr, tTZ^Ufy 

^IMI7 0#itllLt (fib. 0*©BIJ£lif§S 

V-Xffi* (13. 5 6 MH z ) 
RF;W7X (13. 56MHz) 

[oo 8 3] r©«ke)^scmffl.a^frT'ii, H2icfew 

5?x;\*-r-i?2 5 tT-XU >y 2 9 fcCDfSllcSSJS 

©JttflURtt. 01 1 ic^-r«te>jc sin, 

[0 0 8 4] HF*^KIJ:SjJfe»XSfttfT 

[0 0 8 5] M±.0)&O\^ *««»C«toT, 
SflLfclcStf £ftfeS i ^ttf^&^&x-y^y&il 



Wffg^P 1 1-251292 
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*T. J^TcD^T- WSi x R6 4ft[>'^'JyU3>g 
6 3 (^ >y^.T-> -rKU -t-Y K) tf)x -y ^ > ^'£ISPi 

[0 0 7 9] 



C 1 , /O, 
0. 4 P a 
3 0 0 W 
1 5 0 W 
6 0*C 



=100/5sccm 



C 1 2 /HB r /0 2 

= 5 0/5 0/5 s ccm 

0. 4 P a 

3 0 0 W 

5 0W 

6 CO 

4 0% 

[0 0 8 2] Z<D&. mCT^y^-PiT'. WTffliv 
*«9^ny>-ft« (^ziT-ii, {Rie^SBWo S i c 



5, 



SiBr x ) fifc£©fcft<Dfflr«fta«:fTofc£ ZL 
[1 ltCnV*.fc-5fc7B:Ri:*-3fc. 



N 2 = 20sccm 

1. 0 P a 

0W 

2 0 0W 
6 0"C 
5» 

[0 0 8 6] HifeM 3 



40 



50 



!3 IC^Lfc^'J 3>^5X?i7f> 

[0 0 8 7] Sf, ;£fi|^T'M^fc1f>:/;Ute01 3 

S i 0 2 18 2 £ >^XvCVDT'7gJEi£L£:gL T i N 
■frbte&XVTtfJI'Q 3, 7>>US— tfA&tfi^b^fc 
6A1-Cul84, T i NA^*s-SjR*fKihJR8 5 

^/'t-v^SlcioTf nf^i 0 0/4 0 0/ 
1 0 0 nmfc&SJ^fCJKJfcJgfSU cE<b(C, 7*hL^ 

t?w 7* h us;*, h 8 6 &ffife<Dmmrt*-yiz.j&f& 

[0 0 8 8] Zltf)t£, 03 (C^U^X>y^>^*|gSlC 



(1 1) 



1 1 - 2 5 1 2 9 2 



3 /A 1 -CuJ 



[0 0 9 0] 
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: 8 4 /jSfcfteltlR 8 5 ) ffli7f>y 
< * -f > X -y > X -r -y 7° > 

V-Xffi7J (13. 5 6MH z) 
RFaM7^ (4 0 0 kHz) 

^X/Nj&K 



20 



* [0089] 



C 1 2 /BC1 3 
=10 0/100 
0. 5 P a 
1 5 0 0 W 

1 5 0 W 

2 0"C 



seem 



10 



V-^aj^j (13. 5 6MH z) 
RF/WTX (13. 56MHz) 
"?xy\jg,g 

[ 0 0 9 1 ] ^am. @i 4 tc^-r^oic, ^'*->"(w 

Stc(iAlCi x > CC1 X S±«»i:t4Any>* 20 

V-*tti±! (13. 5 6MH z) 
(4 0 0 kHz) 

[0 0 9 3] Z\(D i -5 ^Scm«t«#T't±. 0 3 ICifctt 

^>^x7nx^-^"3 6 £ 7 - x 'J >^*4 0 fccafStciSM 



1 b\Z^k-fJ:oiZ. AlOv fei^t-T 



[0 09 4] ««***UK:J:&ifci*iafttf7 

[0 0 9 5] W±©«te>JC JfclQSWCjioT. 
[0 0 9 6] jgjfeffN 



40 



C 1 2 /BC 1 3 

= 1 5 0/5 0 s c c m 

0. 5 P a 

1 5 0 0 W 
5 0 W 

2 01C 

3 0% 

[0 0 9 2] I^C^i>A-p*3T% «T<7)J;e) 

fcJM^Ma^flrtfc (' 'Tti, ffififilflUJCOA 1 C 1 

x , cci x ) m^r^^KDmn^m^n^r^Lzi^, 

01 5ic*Vf-<fce>£7£#ci:&o£,, 

0, = 50sccm 

1 . 0 P a 

0 W 

1 5 0 W 

2 or; 
1 o# 

[0097] *-r» ^IQfiffiCefflt^-y-^^i/ttBii 7 

izm-rmmmmzm-r&SjcDX'. */ v u >s« 8 1 ±iz 

S i 0 2 18 2 ^T'yXvCVDT'Mim TiN 
!d^4S;tU7^3!il'8 3, T;i/^— f A&tMH*^* 
5Al-CuI84, T i N*»e>fc*j5»HrlhJR8 5 
fe. xA-^ffitCiotf tlftll^l 0 0/ 4 0 0/ 
1 0 0 nm£te2>£-3lzmrkfel&L. $e>K, 7thb 

Xf7^-5:ffl^t0. 3 Mm*iM£>gy*A#-x>^*$: 

7* h ^v* v 8 6 zm%.<z>m&rt*->izmf& 

[0 0 9 8] £0>fft. 04 (CasL/feX'V^^^SgJItC 

3/A 1 - C u M 8 4 /£&f R&ltR 8 5) fflx-;f>y 
S:ffoti:3 5, HI 8tCjjVf7!aKi:fcofc. 
[0 0 9 9] 



50 



(12) 



4$f$¥ 1 1 - 2 5 1 2 9 2 



[0 10 0] 
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jj^mRMm. : c 

f£±I : 5 

R F£f};fr (4 0 0 kHz) : 1 

±SPXTSPi:t : 6 

^X/NfiS : 2 

R F tlj^j (4 0 0 kHz) 

^x/Nj&g 
— A— x>y^- 

[0 10 1] -£<£>|g. 01 8(C^-TJ;e)(C, rtZ — Z/m 

ii;iiAici x , ccij z±f&frH~fz>j\atfyR 

[0 10 2] r®^ ^t^3i>A-P«gT% J^Too<fc-i> 
&£S©An4*>-ft& (3^T*tt, fl!lM#»BI©A 1 C 1 
x , CC1 X ) Bft*0)feifbOttm»aS:f?ofci:^5, 
Si 9^t<tei^Mi:4ofe. 



1 , / B C 1 3 

P a 

5 0 0 W 

0 %/ 4 0 % 

0"C 
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=200/300sccm 



RFffiTJ (4 0 0 kH z) 

"7Xy\S 



Ar=200sccm 

3 P a 

3 0 0 W 

0 %/ 1 0 0 % 

2 or; 

51$ 



[0 103] rOi^^Sfm^S^ffT'ii, 04lCfctt 

5-)i/uf-^ (TSPM) 5 1 £_tgpm«5 Ot© 
IHCiK««»*#£ >7x/\5 2±©£§©^n-7*><ft: 

fe. r3 * »J , #yi^ 5 7 CDJiSUm* 5 0 #i£(C#*f L Ac 

soiftatBttt. 01 9tc^-r<te)(c, ai, Tisfjs 

[0 104] -eo^CDXSi: Lilt MWR8fflL&Z> 
T, 0 2 oic^-r<fce>Jc. -^ABH*S9 4 

[0105] y,±.(n&o\z. illiwtciott, ¥*8 



P a 
0 ow 

0%/4 0% 

0"C 

0% 

[0 10 6] j£A_h, *58WSr4o©HJiWC*r5^TW 
flit* 1 . 3«8c& *»Wtt±iSOS61fi«lc 

20 RL*:^«HTf»i[a«nfs*. 

[0 10 7] ±«EL^i-itC *S£Sfi«T»tt. M 

[0 10 8] &3fe, A l*»»©a:y^>^«iaxSl? 

[0109] -e^T-, ^mmmx'it, ¥m#-mft±<D&. 

««aS:^fe>ifc»CJ:oT, 9 &&&&& 

-><. &ffi8t. filW>htio 

^&T^x>A-^tf>r>feX*Tft«ra«fc^. 

[0 110] #Hi60g<7)* U >y h£ LTti, _hi£ 

50 L^i-pK, ¥ftiSIMt? L i'v2»W«ffil»SJtt*:x-r 



(13) 



23 



V 7 t>Z Lift £&<DT\ X.y*ytTzf 

[0 1 1 1] &23, *£J6«l±. *i&±lcftfl!$jftTn 

£ie&g7'^x^tt&©x.yiP>?igBjjfe*,5A,. 

CO tj CD icjg/g -T 5 Z <h #T* £ s . 
[0 112] 

^£«^^K:#£*S^n>y>©BftSM£&H 20 
[0 1 13] *«^C0«iaSSfCj:tvtf. mffB^SS 
1CD#X#A^£, Z©#tII^P i 3T', 

*m£#ft+*^ny mm 
[BBf©ffi*fc3W!] 40 

[01] *»W©«ai*i56JCttfflBriBJa:RF^>fTxm 

■s. 

[02] pj, i^^7Xv (i cp) 2-r^x>y?- 

> yi£gCD^gpm0T- & £ . 

[03] pj, '\un>aE7 r ^x-7^-r7'x<v^>yigs 
[04] pj, ¥tf¥«*^x^>$r§s«©sas«w& 

[05] *^®Hi6Mii:ld^t^>^^f>-^ 50 



1 1 - 2 5 1 2 9 2 

24 



0T'*>5. 

[07] pj, ^>^X^>-^U-9-^ KffilS^StS 

iK©te©-«MBxg&jstiw&8^i2T*&s. 

[08] pj, ^>^*x^>-*f'J-9-^ KBSi 5 
[09] #»9lffl««2{c3S-5v*T*>* , *-5 i >-3tf 

[010] PJ, io^f^-iKU^ KiB»S:f^»-t- 

[011] PI, 'J -y-W KflBW&f^S-*- 

5 l&(Dflfi6D-#SS!XlI 5:^t)«»l«SglT- & « . 
[012] PJ, 4t>^-r>-jJ<y-y->f FBS^^M-r 

[013] *«W<0««3JC3£c5V^TT;i/5x^Affi 
»&f^«rsiS©-fRHXSS:3<-ri!E«rtt*HT*S. 
[014] pj, 7;i/5x?AM&f£»*-*IR©fl&©-- 

[015] PJ, 7Jl/5x9AlS|gfef^J8-r*|Bl©flfi<Z)— 
fmxgfcjSrWfcgtsSHT** 6. 

[016] PJ, r;b$xi?AK»£flnK**HR©flfi<Z>— 
^SSXS 5:^-r«tlS«^0T'$> £ . 

[017] *»W©|glg«4tca|-5V^T7 , ^/5 — >>ABE 

[018] pj, r;i/5-^i»S»«:fRH-r*IR<Z)«I0D- 
ff»XSS:g«i-|!E«8«*HTf*>*. 
[019] PJ, 7;b$x?AH»*&f^**flR©ftB©— 

[02 0] pj, T;U5x^AKi|iS:f^B-rsiSl<Ofifi<7)- 
fEHXS S:^1-«EIS#|5£0T'& £ . 

[02 1] Ig©RFA>f7XfflMECR^X-7x 
-y^^gfeffl^TS i^tmwxy^y&sfrofc 
«©ig*rt»<0«^S:wi-iiaMRWH (A) , PJ|£g{*j 

0 (B) 7»»*. 

[fiF^©BWl] 

l-7nhDX 2 3-53?^;b^>- 
(fi3£) , 4. 3 3-VU;^K3-fA. 5, 25, 
3 6-i?i;Ut-J/, 6, 2 6, 3 7. 5 2 — ^X 
/V 7. 2 7, 3 9, 5 3-?7>7", 8, 24, 4 

1, 5 4-#X#AP, 9-#A#X, 10, 3 0, 4 

2, 5 5-#;*SEffin, 11 12, 2 3, 
2 8, 3 4, 3 8, 5 13, 2 9, 4 
0-7-XU 2 0, 4 3, 5 7-#ig^, 2 1- 
^WR. 2 2-S^3^;k 3 1-7>ft. 3 2 

3 4-y-xli, 35-v;i/f 

tf-^WBS, 5 0-±»Ii, 5 1-T»*ft 6 1- 



(14) 



ffUS^ 1 1 - 2 5 1 2 9 2 
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64-WS i t I, 6 5, 8 6 - 7thl/^ 
K 66-SiCl ( Sr±fiE^i:-rs^ny>*fflilS« 
f$R. 6 7-SiO x &i«»i:t5*a*«S«a 
R, 6 8, 7 2 -*>^^^>-3K 1 J-9'>f 7 0 

-SiCl, MSiBr x Si«di:t5AD^ 
WSffiRR, 7 l -s i N x S:±^i:-rs*s«*fWS 
«»R, 8 1- J/'Jn>Ift 8 2-Si0 2 E 8 3 



26 



5-5»KjhR, 87-A1C1, fttfCCl x 4£S 
i^t^Any^MWE 8 8-A10 x $r3£j5 

SH*S. 9 2-A1C1, WCC1 X 5:i^i:t5A 
□ ^>*fl|g«£R, 9 3- AlfttfTiS±^i:t 
S*5»*fl!ie«RR. 1 0 0 ■■• S i C 1 x SiBr 
x Sri^t-rsSfE^fK*. 101-SiO x £±s5< 



[EI l ] 

-Hvjr* ho» 



CSS"**?*-)!. 




- 4 ( v u y Y F 



[03] 




[122] 

aretes :/5;xv (i c?) ^-rr<ox 7 ^>r^at 




23<»l 

d^^b o cj> o o <j> 



tt 25 



[04] 



27 77*r 




57 CM*) 

1J 




63 



93 



[0 7] 




(15) !&ffl¥ 1 1 - 2 5 1 2 9 2 

[05] [06] [gll 6] 




[02 0] 

[08] [0 9] 




[012] 
72(^>^T-i'-*V*'f Ft*) 




(16) *8fBB¥ 1 1-25129 




[El 5] [017] 




(17) 




